Overexpression of transforming growth factor-beta1 correlates with increased synthesis of nitric oxide synthase in varicose veins.
Transforming growth factor-beta 1 (TGF-beta 1 ) is known to maintain a balance between apoptosis and cellular dysfunction and therefore may have a pivotal role in vessel remodeling during pathogenesis of vascular disorders. We previously demonstrated that inducible nitric oxide synthase (iNOS) mediates signal transduction in vascular wall during the development of varicose veins. Currently, we investigated the expression and correlation of TGF-beta 1 , iNOS, monocyte/macrophage infiltration, and loss of vascular smooth muscle cells (VSMCs), in a series of normal and varicose vein specimens. Twenty varicose vein specimens were retrieved from 20 patients undergoing lower-extremity varicose vein excision, and 27 normal greater saphenous vein segments (controls) were obtained from 27 patients undergoing infrainguinal arterial bypass surgery. Principal risk factors (diabetes mellitus, hypertension, tobacco abuse) were also compared. Varicose vein segments were separated into tortuous and nontortuous regions based on their macroscopic and microscopic morphology. VSMC actin, CD68 + monocytes/macrophages, iNOS, and TGF-beta 1 , were examined by immunohistochemistry, immunoblotting, and real-time reverse transcriptase polymerase chain reaction. According to the CEAP classification for chronic lower extremity venous disease, most of the patients were in class 2 for clinical signs of the disease (n = 11). Mean ages were 53.6 +/- 4.7 years for the varicose vein group and 56.5 +/- 4.4 years for the controls. The gender distribution was same in both groups. Immunoreactivity to TGF-beta 1 and iNOS was significantly different in the tortuous regions of the varicose veins compared with nontortuous regions (P < .01). Not only was a significantly higher expression of iNOS noted in the varicose vein group (P < .001), but a differential expression of iNOS was also observed in the tortuous and nontortuous portions of the varicose veins. Significant overexpression of TGF-beta 1 (P < .01) that correlated with overproduction of iNOS and with increased presence of CD68 + monocytes/macrophages was observed in the varicose vein walls compared with normal veins. This is the first evidence of TGF-beta 1 , as well as iNOS, being differentially upregulated in nontortuous and tortuous segments of varicose veins. The increased expression of TGF-beta 1 and presence of macrophages, correlating with overproduction of iNOS, may be associated with varicosity development and deserves further study. The pathogenesis of varicose veins, the most common manifestation of chronic venous disease, is debatable. Elucidation of mechanisms involved in the disease process is the first step to improved therapeutic modulations. Towards this goal, the relationship between NO production and TGF-beta 1 in the molecular pathophysiology of chronic venous disease was investigated. The data identify for the first time, an important role for TGF-b1-iNOS-monocyte/macrophage signaling in the etiology of varicosities. Furthermore, we determine if there are any significant differences within the varicose vein group itself based on regional differences, by classifying the varicose tissues into tortuous and non-tortuous segments.